Membrane permeability and antipyrine absorption in a rat model of ischemic colitis.
The aim of this study was to determine whether the duration of ischemia affects antipyrine absorption in the large intestine. This was carried out in a rat model of ischemic colitis in which ischemia and associated inflammation was induced by marginal vessel ligation. Blood flow was disrupted by positioning an o-ring around the distal rectum and ligating the marginal vessel at two locations in the hind-gut ligament artery region. Ligation was performed for 1, 2, 3, and 5h. We assessed large intestine damage by measuring key indicators of inflammation, myeloperoxidase (MPO) activity and thiobarbituric acid reactant substrates (TBARS) in the mucosa and by histological staining with hematoxylin-eosin stain. Antipyrine membrane permeability was assessed in Ussing-type diffusion chambers, and related pharmacokinetics were calculated from antipyrine plasma concentration measurements following colon administration of the drug. Vessel ligation caused some sloughing of epithelial cells and elevated the MPO and TBARS levels. Prolonged ligation failed to affect the apparent permeability coefficient (P(app)) of antipyrine. Prolonged ligation, however, gradually increased plasma antipyrine concentrations to near control levels. This increase was paralleled by increases in the absorption rate constant AUC and antipyrine bioavailability. Taken together, these results suggest that the absorption kinetics of antipyrine may depend on blood flow changes in the large intestine that occur with inflammation.